, a product of oxidized DNA or RNA, is a good marker of oxidative cellular damage. In this study, we measured the 8-OHdG/8-OHG levels in the serum and cerebrospinal fluid (CSF) of patients with Parkinson's disease (PD) and multiple system atrophy (MSA). Compared to age-matched controls, the mean levels of serum 8-OHdG/8-OHG were significantly higher in PD (P < 0.0001). Although no gender differences were observed in the controls, the mean values of serum 8-OHdG/8-OHG were significantly higher in female PD cases (P < 0.005) than in male patients. 8-OHdG/8-OHG levels in CSF were also increased significantly in patients with PD and MSA, however, their relative values were generally much lower than those in the serum. Together with previous studies showing increased peripheral 8-OHdG levels in Alzheimer's disease and amyotrophic lateral sclerosis, the data presented here suggest that systemic DNA/RNA oxidation is commonly observed in neurodegenerative diseases. Our results also imply that female patients with PD show higher levels of oxidative stress, which may explain the faster progression of this disease in females. © 2002 Elsevier Science (USA) Key Words: Parkinson's disease; oxidative stress; 8-hydroxy-2-deoxyguanosine (8-OHdG) /8-hydroxyguanosine (8-OHG).
INTRODUCTION
Cellular nucleic acid is damaged by oxygen-free radicals generated during cellular respiration, cell injury, phagocytosis, and exposure to environmental oxidants. 8-hydroxy-2Ј-deoxyguanosine (8-OHdG) or 8-hydroxyguanosine (8-OHG) is produced by hydroxylation at the C-8 position of deoxyguanosine or guanosine residues in DNA or RNA due to a variety of oxygen radical-producing agents, including radiation, reducing agents, and H 2 O 2 (Ames, 1983; Kasai et al., 1986) . Several studies have found increased brain levels of 8-OHdG in the damaged neurons affected with Alzheimer's disease (AD) (Mecocci et al., 1994; Nunomura et al., 2001 ), Parkinson's disease (PD), Huntington's disease (Browne et al., 1997) , amyotrophic lateral sclerosis (Ferrante et al., 1997) as well as increased 8-OHG in substantia nigra of PD (Alam et al., 1997; Zhang et al., 1999) .
In addition to this brain-associated damage, high levels of 8-OHdG have also been demonstrated in peripheral tissues in AD (Mecocci et al., 1998) 
